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IMosicuuTeILHAS 3aIMCKA

[IporpaMMa 1Mo XUMHUM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs COCTaBJIEHA Ha
OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTelbHON MPOTpamMMBbl
OCHOBHOro ob0mero obpaszoBanms, mpeactaBieHHbx B PI'OC OOO, a Takke Ha OCHOBE
denepanpHOil pabodell MpPOrpaMMbl BOCIHUTAHUS W C YYETOM KOHIICTIUU MPETOIaBaHU
yueOHoro npeamera «XuMus» B 00pa3oBaTenbHbIX opranu3anusax Poccuiickoit deaepanuu.

[IporpamMMa 1Mo XuUMHHM JaéT MPEACTABICHHE O IEJNAX, OOIIed cTpaTeruu OOydYeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJIEpkKAHUE, MPeyCMaTpPUBAET paclpeiesieHue ero mo Kjiaccam u
CTPYKTYpPUPOBAHUE M0 pa3jieJaM U TeMaM IPOrpaMMBbl [0 XUMUH, ONIPEAEIIAEeT KOJINUYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKHU COACP>KAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH Yy4eOHOTO
poIecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJalomUXCs, OMPEeIsieT BO3MOKHOCTU TPeMeETa st
peanu3anuu TpeOOBaHUM K pe3yabTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHusl, a TaK)Ke TpeOOBaHUI K pe3yibTaTaM 00y4eHUsI XUMUHU
HA YpOBHE ILeleil W3ydYeHHs TpeaMeTa W OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHON
JESTSIIBHOCTH 00YJarOIIEerocs 10 OCBOCHHUIO YIYEOHOTO COJIEPIKaHUSI.

3HaHWE XMMHH CIYXXUT OCHOBOM JUIsi (JOPMHUPOBAHUS MHUPOBO33PEHHUs 00ydarolerocs,
€ro TPEJICTaBICHUA O MaTEePHATHLHOM CIMHCTBE MHUPA, BAKHYIO POJb UTPAIOT (GopMHUpyeMbIe
XUMHEH MPeCTaBICHNUs O B3aUMOIPEBPAIICHUAX SHEPTUU U 00 HBOIIOLNHU BEIIECTB B MPHUPOJIE,
0 TYTSIX PEIICHUS TJIOOAIBHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM U SKOIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

- CHOCOOCTBYET pealin3allid BO3MOXKHOCTEH Al caMOpa3BUTHS U (POPMHUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ 001el 1 (PyHKIMOHATFHON TPAMOTHOCTH;

- BHOCHUT BKJaJ B (hOpMHpOBaHHE MBIIUICHUS M TBOPUYECKHX CIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB HMX  CAMOCTOSITEJIbHOM  yuyeOHOW  JEeATEeNbHOCTH, OJKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESATENHHOCTH;

- 3HAKOMUT CO CHEeNU(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBA€T OCHOBBI IIETOCTHOTO B3TIsAa
Ha €MHCTBO MPUPO/IBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAllOM

B (hOpPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YUaIOLTHXCS;

- cocoOCTBYET (HOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIICHHS K €CTECTBEHHO-HAYUYHBIM 3HAHUAM, K
MpHUPOJIe, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOE 00pa30BaHUe 00YyJarOIIUXCS.

JlanHble HampaBieHUs] B OOyYE€HUU XUMHUU OOECIEeUMBAIOTCS CIEUM(PUKON Colep:KaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TEJarorHuyeckd aJalnTHPOBAaHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHUS OPHEHTUPOBAH HAa OCBOCHHE
00yJaroNMMHUCS CUCTEMbI TIEPBOHAYANIBHBIX MMOHATUM XUMHUH, OCHOB HEOPTaHUUECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa coaepskaHusi IporpaMMbl IO XUMHUHU C(HOPMUPOBaHA HA OCHOBE CHCTEMHOTO
noaxoAa K €€ uaydenuto. ConepraHue CKJIAAbIBAETCS W3 CHUCTEMbI MOHATHUM O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbl TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl MO MPUHIMITY MOCJIEI0BATEILHOTO PA3BUTHUSI 3HAHWW Ha OCHOBE
TEOPETHUECKUX MPECTaBICHUN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;
ITepuoanueckoro 3akona /. 1. MeHneneeBa kak OCHOBHOIO 3aKOHA XUMUH;
YU€HHSI O CTPOCHHH aTOMa U XMMUYECKOH CBS3H;
MIPEACTABICHHUH 00 AJIEKTPOTUTHIECKON TUCCOIMAIINN BEIIECTB B paCTBOpax.
Teopernueckue 3HaHUS pacCcMaTPUBAIOTCA HAa OCHOBE SMIMUPHYECKH TOJYUYEHHBIX H
OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS TOCIEAOBATEIIHHO OT OJHOTO YPOBHS K JPYroMy,



BBIMOJHSAS (YHKIUM OOBSICHEHHUS W MPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHs U3y4aeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMbl MO XUMHH CIIOCOOCTBYET (HOPMHPOBAHUIO MHPEICTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yduenue xumun
OPOUCXOMUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 kinaccel» U «Pu3uka. 7 Kiaccy.

[Tpu M3y4eHUH XUMHH TPOUCXOAUT (POPMHPOBAHNE 3HAHUN OCHOB XMMHUYECKOW HAYKH
KaKk 00JIaCTU COBPEMEHHOI0 €CTEeCTBO3HAHUS, MPAKTUYECKOW NESTEIbHOCTH 4eJOBEeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHpPOBON KyJIbTYypbl. 3ajaya Y4eOHOIO MHpEIMETa COCTOUT B
(GbOpMUPOBAHUN CHUCTEMBl XMMHUYECKHX 3HAHMA — BaKHEMIIUX (PaKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX TOJOKEHUH, TOCTYIMHBIX O00OOIIEHNI MHUPOBO33PEHUYECKOTO XapakTepa, sS3bIKa
HAyKH, B MPUOOIICHUH K HAYYHBIM METOJaM MO3HAHUS MPH U3YYECHUH BEIIECTB U XMMHUYECKUX
peakuuii, B GOPMUPOBAHUHN U PA3BUTHH MO3HABATEILHBIX YMEHUIN U UX NPUMEHEHUHU B y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOCHUH MpaBUil OE301MacHOTO
oOpallieHus1 C BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3y4yeHMM XUMHUHU HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUCHUE
PUOOPETHN TaKUEe LIETH, KaK:

— (opmupoBaHUE HWHTEIJICKTYadbHO pPAa3BUTONW IJIMYHOCTH, TOTOBOW K C€aMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IPUHATHIO PEIIEHUN, CIOCOOHOM aganTHpOBaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HAmNpaBICHHOCTh OOyYeHUS Ha CHCTEMAaTHYeCKOe MPHOOLICHHEe OOydJalommxcs K
CaMOCTOSITEJIbHOW  ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  IIO3HAHUS,
(GOpMHUPYIOIUM MOTHUBALIMIO ¥ Pa3BUTHE CITIOCOOHOCTEN K XMMUU,

— obecrieyeHre yCIOBHUM, CHOCOOCTBYIOHNIMX TMPUOOPETEHHIO OOY4YaloIIMMHUCS  ONBITaA
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETESHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

— (hopmupoBanue o0mIe PYyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, B TOM YHCJIE
YMEHUH OOBSCHATH U OLIEHUBATh SIBICHUS OKPY’KAIOIIErO0 MHUpA, UCMOIb3Yys 3HAHUS U OIIBIT,
MOJIyYEHHBIE MPU U3YyYEHUU XUMHUH, MPUMEHATh UX MPHU PEIIeHWH NpoOjieM B MOBCEIHEBHOM
JKU3HU U TPYJIOBOM NEATENBHOCTH;

— QopmupoBaHue y 00ydaromMXCs T'YMAHUCTUYECKUX OTHOIICHUN, MOHUMAaHHS LEHHOCTU
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTUYECKU 11€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOMIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHUBAIMK K OOYYEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO HA
OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JlalbHENIIero o0yyeHusl.

OO11ee yncia0 4acoB, OTBEAEHHBIX AJIS U3yYEHUs XMMUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanwus, coctaBiseT 136 dacos: B 8 kiacce — 68 gacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).

Conep:kanue y4eOHOro npeamera

BemecTBo n xuMu4yeckue peaxkunu (17 yacos)

[lepnonnueckuit 3akoH. Ilepuonnueckass cucrema xumuueckux dnemeHtoB /[[. M.
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XHMHYECKHX
AIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJblUs U UX COEAMHEHUH B COOTBETCTBHH C
II0JIO’KEHUEM 3JIEMEHTOB B [leproandeckoli cucTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHnue BemiecTBa: BHJbl XUMUYECKOW CBS3U. TUNBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBAa OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BHJA XUMHYECKON
CBSI3H.



Knaccudukanmss 1 HOMEHKIATypa HEOPTaHHMYECKUX BEIIECTB. XHMHYECKHE CBOWCTBA
BEULIECTB, OTHOCSIIMXCS K pa3jMYHBIM KJlacCaM HEOPraHMYECKHUX COEIMHEHUH, IeHETHYeCcKas
CBSI3b HEOPraHMUYECKUX BEIIECTB.

Knaccuukanus XMMHYECKUX peakiuil M0 Pa3IUuHbIM MPU3HAKaM (IO YUCIYy U COCTaBY
YYacTBYIOUIMX B peakUUH BELIECTB, MO TemIoBOMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUST XUMUYECKUX DJIEMEHTOB, MO OOPaTUMOCTH, MO YYACTHIO KaTaln3aropa). DK30- U
9H/I0TEPMHUUECKUE PEAKIIMH, TEPMOXUMHUYECKHE YPAaBHEHHUS.

[Tonatue o ckopoctu XxuMU4eckoi peakuuu. [loHsTHe 006 OOpaTHMMBIX M HEOOPATUMBIX
XUMHYECKHX peakuusx. [loHATHE O TOMOreHHbIX M TIeTeporeHHblx peakuusx. Ilonsrue o
karanuze. lloHarne o XxumuueckoM paBHOBecuU. PakTOphl, BIHAIOIIME HA CKOPOCTh
XMMHUYECKON peakluH U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKLUU, AJIEKTPOHHBIA OajlaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbBHOM peakiuu. COCTaBl€HHE YPaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 31eKTPOIUTHUECKON JUCCOLMALUU. DICKTPOIUTHI M HEAIEKTPOIUThl. KaTHoHBH!,
QHUOHBI. MexaHu3M JAHMCCOIMAallMM BELIECTB C pPa3jIMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenenp quccounanuu. CUIbHbBIE U CI1a0ble 3JEKTPOIUTHI.

Peakium noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS pEaKil HOHHOTO OOMEHa, MOJIHBIC U
COKpaIllEHHbIE MOHHBbIE ypaBHEeHUs peakuuid. CBoicTBa KHCIIOT, OCHOBAaHHM U cojeil B cBeTe
IPEJICTaBICHUH 00 3IEKTPONIUTHYECKON aucconuanuu. KadecTBEHHbIE pPEaKIMM Ha HOHBI.
[TonsiTHE O TUAPOIU3E COEH.

Xumuueckuii sKCnepumenm:

- 03HAKOMJICHHE C MOJIENIIMU KPUCTAINIMUYECKUX PEIIETOK HEOPTaHUUECKUX BELECTB — METAJIOB
U HeMeTauioB (rpadura M anMasa), CIOXKHBIX BEHIECTB (XJIOpUIa HATpHs), HCCICI0BaHUE
3aBUCUMOCTH CKOPOCTH XHMHYECKOH peakuu OT BO3AEUCTBUS pa3iU4HbIX (HAaKTOPOB,
UCCJIEJOBAaHUE DJIEKTPOIIPOBOJHOCTU PACTBOPOB BEILECTB, IpoLEecca AUCCOLUALMN KHUCIOT,
menoded U cosedl (BO3MOXKHO MCIIOJIB30BAaHME BMJIEO MAaTEpUANIOB), NPOBEJCHHUE OIBITOB,
WUTIOCTPUPYIOIIMX TNPU3HAKU MPOTEKaHUS peakluii MOHHOro oOMeHa (0Opa3oBaHME OCAJIKa,
BbIJICJIEHUE Ta3a, 0Opa3oBaHUE BOJIbI), OMBITOB, WILIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENBbHBIX pEaKlIUi (FOpeHHEe, peakluu pPas3IoKEeHUs, COSAUHEHUs), paclio3HaBaHUE
HEOPraHMYECKNX BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKkUMi Ha MOHBI, pELIECHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemeramibl 1 ux coequnenus (25 yacos)

OOmiasi xapakTepucThUKa rajoreHoB. OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJlulaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHCIOTa, XUMHUYECKHME CBOWCTBa, IOJIyYeHHE,
npuMeHeHue. JlelicTBue xJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIECHUE B IPUPOJIE.

Obmass xapaxktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTpPOEHUs aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3MyecKhe CBOWCTBA NMPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KHUCIOPOJAa U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KucioTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M crenuduyeckue). XUMHYECKUE pPeakluy,
JeXale B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdydyeHUs cepHod KucioTel. I[IpumeHnenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynbdar-uoH. Haxoxenue
ceppl U e€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arpsi3HEeHHE OKpY’Karollell cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPeIOTBPALCHUS.



OO6mrast xapaktepuctuka 3JeMeHTOB VA-rpynmnbel. OCOOCHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpUpoie, (HU3UYECKUe Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKHue
CBOWCTBA, MoJlydeHue u npuMmenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMeHeHne. KadecTBeHHas peaknys Ha MOHBI aMMOHHS. A30THas KHUCIIOTA, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneunduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAloleld cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, puznyeckue u xummueckue cporictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOMcCTBa, nosyueHue. lMcnomb3zoBaHue ¢ochaToB B KadyecTBe
MUHEPAJIbHBIX YI00PEHHIA.

OO6miast xapakTepucThka 3JeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictra. Ancop6ouus. Kpyropopor yriepoaa B mpupoze.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4YeHUEe U IPUMEHEHHEe. DKOJIOTHYeCKUe MpobeMbl, CBs3aHHble ¢ okcuaoM yriepoaa (IV),
TUIOTe3a TII00aJBHOr0 TMOTEIUICHHs KJIMMaTa, NapHUKOBBIA dPQeKT. YronbHas KUCIOTa U e
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHuHe U mnpumeHeHue. KauectBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIHIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[lepBoHayasbHbIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHHUSX yIiepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas kuciora). IlpupogHsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTH HX TNepepadbOTKu
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [IoHATHE 0 OMONIOrHYEeCKH Ba)KHBIX BEILECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepuallbHOE €IUHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COCIUHEHUM.

Kpemuuii, ero ¢usmueckue M XMMHYECKHE CBOMCTBA, MOJyYE€HUE M IPUMEHEHHE.
CoenuHenus kpeMmHuss B npupoje. OOmmue mnpenctaBieHuss o6 oxcuge kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOoH, Xkene300eToH. IIpobimembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEIHEBHOM JKU3HMU.

Xumuueckuui 5KCnepumenm:

- n3ydyeHue oOpa3l0B HEOPraHMYECKHX BELIECTB, CBOMCTB COJIIHOM KHUCJIOTBI, IPOBEICHHE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (U3NYEeCKue U XMMHUYECKHE CBOICTBA TaJIOT€HOB UM MX COEIUHEHHH (BO3MOXKHO
UCIOJIb30BaHUE BHJCOMATEpPHANIOB), O3HAKOMJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuaoB), HaONIOJeHHEe Tpouecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-HOH M HaOIIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKME BUJIEOMATEPHAIIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YI0OpEeHHUIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMHaka, IPOBEJCHHE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHMA M (ocdar-uOH M H3yuYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THON KHUCJIOTHI C MEIbI0 (BO3MOXHO
UCITOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYE€HHE MOJENell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOra3a, Nojy4deHue, coOupaHue, pacrio3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W MW3Y4YEHHE MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKIHUEH



CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3a1a4d No Teme «BaxHelmmue
HEMETaJUIbl U UX COCTUHEHUSD.

Merta/iibl 1 MX coequHenus (20 yacon)

OO0miass xapakTepUCTUKa XHUMHUYECKUX OJJIEMEHTOB — METAJJIOB HA OCHOBAaHHMH WX
nosnoxkeHus B [lepuonuueckoit cucteme xumudeckux anemeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBA3b M METAJUIMYECKas KpUCTAJUIMYeCcKas
peméTKa. DJIEKTPOXUMHUYECKUN ps HanpsDKeHUH MeTauioB. PU3MUECKHEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmuMe crocoObl MOMy4YeHHs] MeTaIoB. [IoHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

[IlenouHble MeTaJUIBL: MOJOXKEeHUE B lleproanyeckoi cucTeMe XMMHUUYECKHX 3JIEMEHTOB
. 1. MenneneeBa, CTpO€HUE X aTOMOB, HaXxOJeHUE B npupoze. Puznueckue U XMMUYECKUe
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HaTpusl U Kaius. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTUHEHUMN.

[IlesiouHO3EMENBHBIE METAIbl MAarHUi W KalblMi: TosiokeHue B Ilepumoamyeckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHUME UX aTOMOB, HaXxOXICHUE B
npupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxHeiue coeanHeHUs
KaIbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

AmomunHuil: nonoxenue B Ilepuonuueckoin cucreme xumudeckux snemeHto . .
MenneneeBa, CTpOCHHE aTOMa, HaxXOXAeHHE B mpupoje. Puznueckue U XMMHUYECKHUE CBOWMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMHHHSL.

Keneso: mnonoxenne B Ilepronnueckod cucreMe XuUMHYEeCKHX anemeHTtoB . U.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
xkene3a. Oxkcunbl, rugpokcuasl u conu xenesa (II) u sxenmesza (III), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuil 5Kcnepumenm:

- O3HaKOMIIEHHE C O0pa3llaMHM METaJUIOB M CIUIABOB, UX (PU3MYECKMMH CBOMCTBAMHU, U3yUYCHHE
pe3yabTaTOB  KOPPO3WH  METAUIOB  (BO3MOXXHO  HCIIOJIb30BAaHHWE  BHUACOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJIbIUs U HATPHUS C BOJIOU (BO3MOYKHO UCTIOJIb30BaHUE
BHJIEOMATEPHAIIOB), HCCIIEIOBAHNE CBOMCTB JKECTKOM BOJIBI, IpoIlecca TOPEHUs xKeje3a B
KucIoposie  (BO3MOXKHO  HCIIOJNB30BaHHE  BUIACOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWsl, KaJbIus, aJlOMUHUS, ITUHKA, xene3a (1) u xenesza
(ITI), memgu (II), HaGmro/ieHNEe W OMKCAHUE MPOLIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpHS,
KaJIUg ¥ KaJbIHs (BO3MOXKHO HCIIOIB30BaHUE BUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THAPOKCH/IA IIMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHelme MeTallibl U UX COCTMHEHUS.

Xumus 1 oKpy:kamomasi cpena (3 yaca)

BemectBa u MaTepuaibl B MOBCETHEBHOM KU3HM 4esioBeKka. bezomnacHoe HCmoab30BaHue
BEIIECTB M XUMHUYECKMX peakiuii B ObiTy. [lepBas moMoIp MpU XUMHUYECKUX OXKOrax M
OTPAaBJICHUSIX.

XUMHYECKOe  3arps3HEHUE  OKpyXaroued  cpeapl  (mpeaenbHas — JOMyCTUMAst
KOHIIEHTpanus Bemects, naiee — [1/1K). Ponb xumun B perieHur SKOJTOTHIECKUX TIPOOIIEM.

Xumuyeckuil dsxcnepumenm.

- U3y4eHne 00pa3IoB MaTEPHAIIOB (CTEKJIO0, CTIABBI METAJNIOB, TTOJIMMEPHBIE MaTEPHAIIB).

Mescnpeomemmsie céa3u

Peanusanus MeXnpeaMeTHBIX CBA3€H MPU U3yYEHUH XUMHH B 9 Kiacce OCyIeCTBISETCS
Yyepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOIITAX CSI CACTEMHBIMHU JIJIs1 OT/ICIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

Obwue ecmecmeeHHO-HAYUHblEe NOHAMUA: HAYYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOpHS,
aHajgu3,  CHHTE3,  Kiaccuukanus,  MEePUOJAUYHOCTh,  HAOIMIOJEHHWE,  DKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHS, MATEPUAITHI.



®usnka: Mmarepusi, aTOM, OJJIEKTPOH, INPOTOH, HEHTPOH, HWOH, HYKIUZI, H3OTOIIBI,
pPaaMOaKTHBHOCTb, MOJICKYJa, OJJICKTPUYECKUH 3apsija, MPOBOAHUKH, IIOJYIPOBOJHHKH,
JMIJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, pacTBOPUMOCTh, KpPUCTAJUIMYECKAs PpEHIETKA, CIUIaBbl, (U3WYECKHE BEIUYMHBI,
€IMHHIIBI U3MEPEHN S, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢otocunres, neixanue, 6mocdepa, dKOCHCTEMA, MUHEPAIbHBIE yI00peHus,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

l'eorpadus: armochepa, ruapochepa, MuHEpallbl, TOPHBIE TMOPOIBI, IOJC3HBIC
HCKOIaeMblIe, TOTUTMBO, BOJHBIE PECYPCHI.

IMoBTOpeHue Kypca xumuu 3a 9 kiacc (3 yaca)

MeToabl, GOpMBbI U TEXHOJIOTHMH OPraHU3aUN YUeOHOr 0 mpolecca:
OCHOBHBIC METO/IbI, UCIIOJIb3YEMbIC B PA3JIMYHBIX COUCTAHUIX:

1.O0BACHUTENHHO — UJUTFOCTPATUBHBIN, COUETAIOLIUI CIOBECHBIE METO/bI (pacckas, 00b-
SCHEHHE, padoTa ¢ JIUTEPAaTypHBIMU MCTOUYHUKAMH) C MJUTIOCTPALMEH pa3IMyHBIX 10 COJepkKa-
HUIO UCTOYHHUKOB (CIIPAaBOYHUKHU, CXEMBI, TUArPaMMbl, HATypallbHbIe 0OBEKTHI, JIp.).

2.HaCTUYHO — OUCKOBBIM

3. UccnenoBaTenbckuii METO/I.

@opMbl OPraHU3alUHOOPA30BATEILHOIO MPOLECCAIJICKINs, MpaKTUYecKas padoTa,
NapHbple W TpyNnoBbie (GOPMBI PAaOOTHI, 3a4eThl, TBOPUECKHUE OTYETHI, YPOKU OOILEHUS,
IPOEKTHBIE pabOTHI, TUATIOTH U OECebl.

TexHoa0ruu, ucnonvsyemvie 8 06pa308amenIbHOM npoyecce:

Texnonoruu nudhepeHIuPOBaHHOTO 00yUeHUs
TexHonorust pa3BUTUsL KPUTHUIECKOT'O MBIIUICHUS
JIM4HOCTHO-OPUEHTHPOBAHHBIE TEXHOJIOTUU
HubopMalinoHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH.
CucTeMHO-IeTENbHOCTHBIN TIOJIXO].

Buabl y4eOHoili 1eATeIbHOCTH

®  BuodvsideamenbHocmu co c108eCHOU OCHOBOI.

e (CamocrosTenbHas padoTa ¢ yueOHUKOM, AIEKTPOHHBIMU 00pa30BaTeIbHBIMU PECYPCAMHU
(O0P)

e [loxroroBka u npeacraBieHue MMyOIMYHOTO BBICTYIJICHHS B BUJE MTPE3CHTALIMH

e [louck nHpopmManuu B 3JIEKTPOHHBIX CIPABOYHBIX U3JAHUAX: DJIEKTPOHHOM
SHIMKJIONENH, CIOBAPSX, B CeTH MIHTepHET, 31eKTPOHHBIX 0a3ax 1 0aHKax JaHHBIX.

e Ot0op U cpaBHEHHUE MaTepuala U3 HECKOJIbKUX HCTOYHUKOB (00pa3oBaTeIbHbIN pecype
cetu UuTepHer, DOP, TekcT yueOHMKa, TEKCT HAyYHO-TIOMYJISPHOM JUTEpaTyphl)

e CocTaBieHHE C TOMOUIbIO Pa3IMYHBIX KOMIBIOTEPHBIX CPEJICTB 0OyUEHUS IJIaHa,
TE3MCOB, PE3IOME, aHHOTAIIMH, aHHOTUPOBAHHOTO 0030pa JIUTEPaATyphl U JIp.

e TloaroToBka BBICTYIJIEHUH U TOKJIAJIOB C UCIIOJIb30BAHUEM Pa3HOOOPA3HBIX HCTOUHUKOB
UHpOpMaLIUH.

e Pemenue 3a1au.

e BrInoiHeHue TECTOBEIX 3aJIaHUIA.

e [Tlouck nndopmanuu B CETH UHTEPHET U COCTABJICHHE CPABHUTEIBbHOM TaOINIIbI

(o6pazoBarenbHbIi pecype cetu MaTepHet, DOP, TekcT yueOHHKA, TEKCT HAyYHO-

MOMYJISIPHOM TUTEPATypHhI)

Buoul desmenvnocmu na ocnose gocnpusamus oopasa:

[TpocMoTp 1 00CyXk1eHNE yueOHBIX (PHIBMOB, PE3EHTALIUHN, POJIUKOB

Habmroienue 3a 1eMOHCTpalusiMu IpenoaaBaTess

OObsicHeHHEe U UHTepIpeTanus HabI0JaeMbIX SIBICHUN




e Awnanu3 rpadukoB, TabJIMII, CXEM

e l3ydeHue ycTpoiiCTBa MEXAaHU3MOB U MIPUHLIMIA UX ICUCTBUS

e AHanu3 NPOU3BOJCTBEHHBIX CUTYAllUi, CATYaTUBHBIX 3324

e lI3yueHue nocienoBaTeIbHOCTH BBIIIOJIHEHUS ONEepallHii

e AHanu3 npoOJIEeMHBIX y4EOHBIX CUTYaLUN

e Buowl desmenbHocmu ¢ nNPAKmMu4eckol OCHOBOU.

e [locraHoBka OMBITOB IS IEMOHCTPAIIUU TPYIIIE

e TloaroroBka u 0)OpMIICHHE C TOMOIIBIO PUKIIATHBIX MPOTPAMM OOIIEro Ha3HAYCHHUS
PE3yJIbTaTOB CAMOCTOATEIBHOM- pa0OTHI B X0/1€ YUeOHOW U HAyYHO-TIO3HABATEILHON
JeSATETbHOCTH

BrinmonHenue padoT mpakTHKyMa

[IpoBenenue rcciie0BaTEIbCKOIO IKCIEPUMEHTA

MopenupoBaHue U KOHCTPYUPOBAHUE

Pemienne skcniepuMeHTAIbHBIX 337124

Yder BoCIIUTATEIbHOI0 NOTEHIIHAJIA YPOKOB
Pabouas mporpamma chopmupoBana ¢ yderom DenepanabHOM pabodeil MporpamMmbl
BOCITMTAHHUS.
BocnuraTtenpHblil HOTEHIMAT TpeaAMeTa « XMMHUS» pealu3yeTcs 4epes:

®  UCHOJb30BAHUE BOCIHMTATENIBHBIX BO3MOXKHOCTEH COEPIKaHUS YUEOHBIX MPEIMETOB /s
(dbopmMHpoBaHUs Yy 00yUYaIOIIMXCSI POCCUUCKUX TPAAULIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX ILIEHHOCTEH, pPOCCHIMCKOTr0 HCTOPHUYECKOIO CO3HAHUS HAa OCHOBE
HCTOPUYECKOIO IPOCBEIEHHs; MOAOOp COOTBETCTBYIOLIETO COAEPKAHUS  YPOKOB,
3aJlaHuH, BCIOMOTaTeIbHBIX MAaTEPHAIOB, MPOOJIEMHBIX CUTYALUH ISl 00CYKIEHUI;

e BKJIIOYEHHE YUMUTEISIMH B pabouue MporpamMmbl IO Y4YeOHBIM IpeaMeTaM, Kypcam,
MOJYJIsIM 1LIeJIEBBIX OPUEHTHUPOB PE3yJbTATOB BOCIMTAHUS, MX Y4Y€T B ONpEACICHUU
BOCIMTATEIbHBIX 337a4 YPOKOB, 3aHITHIA;

e BBIOOp METOJ0B, METO/IUK, TEXHOJIOTUI, OKAa3bIBAIOIINX BOCIIUTATENBHOE BO3EHCTBHE HA
JUYHOCTb B COOTBETCTBHM C BOCIIUTATEIBHBIM HJICAJIOM, LIEJIBIO U 3a/ladaMH BOCIIUTaHUS,
LEJIEBbIMU  OPUEHTUPAMU  pE3YJIbTaTOB  BOCHUTAHMS, pEaTU3alUI0 I[PUOPUTETA
BOCIIUTaHMs B yUeOHOM JesITeIbHOCTH;

® [IpUBJEYEHHE BHUMaHMS O00yJaroOIUXCsA K [IEHHOCTHOMY acCleKTy M3y4aeMbIX Ha ypOKax
IIPEIMETOB, SBJIEHUN U COOBITUHN, NHULIMUPOBAHNE OOCYKIEHHM, BHICKa3bIBAHUN CBOETO
MHEHHS, BBIPAOOTKH CBOEr0 JIMYHOCTHOIO OTHOUIEHHS K H3Y4aeMbIM COOBITHSM,
SBJICHUSM, JINLIAM;

® [pUMEHEHHE WHTEPAKTHUBHBIX (GopM y4yeOHOH pPabOTBl - HMHTEJUIEKTYaJIbHbIX,
CTUMYJHMPYIOLUIMX II03HABATEIbHYI0 MOTHBALMIO, WIPOBBIX METOIUK, JHCKYCCHUH,
JAIONIMX BO3MOXHOCTb IPUOOPECTH ONBIT BEIEHUS KOHCTPYKTUBHOIO JIMAJIOra;
IpyNIoBol paboOThl, KOTOpas YYUT CTPOUTh OTHOULIEHUS U JIEHCTBOBAaTh B KOMaHJE,
CIOCOOCTBYET Pa3BUTHIO KPUTUUYECKOTO MBIIICHUS;

e T00yXJeHHE OOYYalolmUXCs COOMI0aTh HOPMBI TOBEICHHMs, MpaBuUjiia OOIICHHUS CO
CBEpCTHHUKAMM U  TEJarori4ecKUMu  paOOTHUKAMH, COOTBETCTBYIOLIUE  YKIIAIy
0011e00pa3oBaTeaIbHON OpraHU3aliK, YCTAaHOBJIEHUE U MOJEPKKY J00poKenaTebHOM
aTMocdepsl;

® OpraHM3alMI0 HACTABHUYECTBA MOTMBUPOBAHHBIX M 3PYANPOBAHHBIX OOYUaAIOLIMXCS HAJ
HEYCIEBAIOIMMU OJHOKJIACCHUKAMHU, B TOM YHCJIE C OCOOBIMH 0Opa3oBaTelbHBIMU
NOTPEOHOCTAMH, JAIOLIETO 00YYaIOUMMCS COLMAIIBHO 3HAUUMBINA OMBIT COTPYAHUYECTBA
1 B3aMHOM ITOMOIIIH;

® UHUIWMPOBAHME M TOJJAEPKKY MCCIEAOBATEIbCKON IEsITeNbHOCTH O0yYarommxcs,
IUIAHUPOBAaHWE W BBIIOJHEHWE  WHIUBUAYaJIbHBIX M  TPYIIOBBIX  MPOEKTOB
BOCIMTATEIbHON HAIIPABIEHHOCTH.



OT1anunTebHbIE 0CO0EHHOCTH Pad0Yell MPOrpaMMbl

Conepxxanue pabouell mporpamMmbl HE OTIMYACTCA OT COJEpX)aHuA (eneparbHOI
paboueli mporpaMMbl OCHOBHOT'O 00111ero oOpa3oBaHus «XuMus (0a30BbIA ypoBeHB)» (st 89
KJIaCCOB 00pa3oBaTeNbHBIX opranu3anuii). CorjaacHo KajleHIapHOMY yuyeOHOMY rpaduKy MIKOJIbI
Ha U3y4eHUE XUMUU B 8 KJIacCe OTBOAUTCA 68 KaJeHAapHBIX 4acoB, 2 yaca B HEAEIIIO.

Ocobennocms OanHoil padoyeil nPoZpamMMbl COCTOUT B TOM, YTO PE3EPBHBIC YacChl
nporpaMmel (3 yaca) pacrpezesieHbl Ha MOBTOPEHUE 3HAaHUM 3a Kypc 8-9 Kiacca U MpoBeleHUE
UTOTOBOM KOHTPOJILHOM pabOTHI 32 KypC OCHOBHOM IIKOJIBI.

Ilnanosvix KOHmMpPoOLHBIX padom - 4, IpaKTHUECKUX padoT - 7.

Cpoxu peanusayuu padoueii yueouoi nporpammser 2023-2024 yaeOHbIl TO/I.

IInanupyemsle pe3yJibTaThl 0CBOEHHS IPOrPaMMbl 10 XHMHMHU HA YPOBHE OCHOBHOI'O
o0mero odpasoBanus
JINYHOCTHBIE Pe3yJabTaThl

JIndHOCTHBIE pPE3yabTaThl OCBOCHHS MPOTPaMMbl OCHOBHOIO 00IIEero o0pa30BaHUS
JIOCTUTAIOTCS B XOJIe 00yUYEHUsI XUMHUU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHLHOMN JIEATEILHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMU  POCCHUMCKHUMH  COLIMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, NMPUHATHIMA B OOIIECTBE MPAaBWJIAMU M HOPMaMHU TIOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMATIN3ALIUN O0YUAOIUXCS.

JIM9HOCTHBIE PE3YyJIbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOH TO3UTHUBHBIX IICHHOCTHBIX OPHUEHTAllMH W PaCIIMPEHHUE ONBITA JCITCIBPHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuOTHYECKOTO BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICJNI0, TOHUMAHWs 3HAYCHUS XUMHUYECKOM HAayKd B KU3HM COBPEMEHHOI'O OOIIECTBa,
CITIOCOOHOCTH BJIQJIETh JIOCTOBEPHOW MH(OpMaIuend o0 MepeaoBbIX JOCTHKCHHUSIX W OTKPBITHIX
MHPOBOM U OTEUECTBEHHOW XMMUH, 3aWHTEPECOBAHHOCTH B HAaYYHBIX 3HAHUAX 00 YCTpPOUCTBE
Mupa 1 o0IIecTBa;

2) rpa)x/1aHCKOr'0 BOCIIUTAHMUSL:

MIPEJICTABICHUS O COIMATBHBIX HOPMaX M MpaBUiIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE,
KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHOHMCCIIEI0BATEIbCKOM,
TBOPUYECKON M JAPYruX BHAAX MAESITENbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM
JESITSIILHOCTH TIPH BBIMTOJIHCHUN YY€OHBIX, IMO3HABATEIBHBIX 33]1a4, BBITOJIHEHUH XUMHUYECKHIX
DKCIIEPUMEHTOB, CO3JIaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHHS K B3aWMOIOHHMAHUIO U
B3aUMOTIOMOIIIM B TIpOllecC€ HJTOM Y4YEOHOW NEATeNIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE
MOBE/ICHWE U TOCTYNKH CBOMX TOBapHILEH C TMO3UIMKA HPABCTBEHHBIX W TPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIIEICTBHUM MOCTYIIKOB;

3) IEeHHOCTH HAYYHOTO TIO3HAHMSI:

MHPOBO33PEHUYECKHE MPEJCTABICHUS O BEUIECTBE U XUMUUYECKOW PEaKIUHU, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH W COCTABISIONIME OCHOBY JJIsi TIOHUMAHHUS CYIIHOCTH
HAay4YHOW KapTHHBI MHpPA, MPEJACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPO/IBI,
B3aMIMOCBSI3SIX 4YENOBEKa C TMPHUPOJAHON Cpelaod, O pOIM XHUMHUUM B TO3HAHUU ITHUX
3aKOHOMEPHOCTEH;

MO3HABATE/ILHBIE MOTHBBI, HAINpaBIIEHHbIE Ha TONyYE€HHWE HOBBIX 3HAHWA TIO0 XHMHUH,
HEOOXOUMBIE I OOBSACHEHHS HAOMIOaeMbIX MPOIIECCOB U SIBJICHHM, ITO3HABATEIIbHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTENIbHON pabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpPEC K OOY4YeHHI0O W TIO3HAHHWIO, JF0003HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
camMo00pazoBaHUI0, TIPOSKTHON M MCCIEAOBATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIECHHOCTH M YPOBHS OOYyYEHHS B JaJIbHEHUIIIEM;




4) popMuUpOBaHUS KYJIbTYPHI 3J0POBbSI:
OCO3HAHHE LIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/10pPOBbIO, YCTAHOBKH Ha
3IOpOBBIM  00pa3 JKWU3HM, OCO3HAHME IMOCIEACTBUII M HENPUSATHE BPEIHBIX MPUBBIYCK
(ynorpeOyieHUsI aJKOTrojsi, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MacHOCTH NP O0PALIEHUHN ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY M pealbHOMN KU3HHU;
5) TpyZIOBOTO BOCITUTAHUSA:
MHTEPEC K MPAKTUYECKOMY U3YUYECHUIO MPOodecCcHil U Tpyaa pa3iuyHOro poja, yBaXKEHHUE K TPYILY
U pe3yjpTaTaM TPYAOBOH AESITEIBbHOCTH, B TOM 4YMCJE HA OCHOBE NPUMEHEHHS IPEIMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHONH TPACKTOPUHU MPOJOJIKEHUS
o0pa3oBaHus C y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHUH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycnemHol mnpodecCHOHATbHON MeATEeIbHOCTH U Pa3BUTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHLCS B IPOGECCHOHATBLHOU CPE/IE;
6) SKOJIOTUYECKOTO BOCITUTAHUS:
HKOJIOTHYECKH 1IeTIECO00pa3HOEe OTHOLICHUE K MPUPO/IE KaK UCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE
e€ cCyllecTBOBaHHUS, IMOHMMAHUE IIEHHOCTH 3JI0pOBOTO U 0O€30MacHOr0 o0pas3a KU3HHU,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUECKOMY H TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUil 0€30MacHOTO MOBEACHHS TP paboTe ¢ BEIIeCTBaMH,
a TaK)Ke B CUTYaLUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOEH;
CIIOCOOHOCTH TPUMEHSTh 3HAHMSI, MOJTy4YaeMmble MpPU M3YUYEHUU XUMUH, JUIS pelIeHus 3ajad,
CBSI3AHHBIX C OKPYXKAIOLIEW MNPUPOJHOW CpPEeHOoM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX peleHUs
MIOCPEACTBOM METOJIOB XMMMHM, FKOJIOIMUECKOTO MBILUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MI03HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.
MertanpeamMeTHble pPe3yJbTaThl
B cocrtaBe mertampeaMeTHBIX Ppe3yNbTaTOB BBIACISIOT 3HAUMMBbIE IS (POPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUS, NMPUHIUI, TMIOTe3a, (akT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATUX MPEeIMETOB (OPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHUpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHON AEATENbHOCTH.
ITo3naBaTenbHBIE YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS
basosvie nocuueckue deticmeus:
® YMEHMS HCHOJb30BaThb MPUEMBI JIOTMUECKOTO MBIIUICHUS TPU OCBOCHHMHM 3HAHUM:
pacKpbIBaTh CMBICT XHWMHMUYECKHX TMOHATUN (BBIACIATH WX XapaKTepHbIE MPHU3HAKH,
YCTaHABIMBATh B3aWMOCBSI3b C JPYTUMH TOHSTHSMH), HUCIHOJIb30BaTh TMOHSATHS JUIS
OOBsICHEHUS! OTHENbHBIX (DAKTOB U SBJIEHUH, BBIOMPATH OCHOBAHUS WU KPUTEPUU IS
KIacCU(UKAMKM XUMHUYECKUX BEIIECTB M XHUMHUYECKHUX peakiuii, YCTaHaBIUBATb
INPUYMHHO-CJIE/ICTBEHHBIE CBSI3U MEXJYy OOBEKTaMU H3YyUEHUS, CTPOUTH JIOTUUYECKUE
paccyxneHus (MHIYKTUBHBIC, JACIyKTHBHBIC, IO AaHAJOTUHU), [elaTb BBIBOABI U
3aKIJIIOUEHUS;
® yMEHHE NPUMEHATH B MpoOIlecce MO3HAHUS MOHATHS (MPEAMETHbIE U METaNpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENHU, HCIOJIb3yeMble B XHUMHH, NpeoOpa30BbIBATH
HIMPOKO TPUMEHSEMble B XHMHH MOJENbHbIE MPEJICTaBICHUS — XUMHUYECKUH 3HAK
(cuMBOJ dJeMeHTa), XuMudeckas (Gopmyna U ypaBHEHHE XUMHUYECKOW PEakIuu — IpH
pelieHnn y4yeOHO-TI03HABaTEeNbHBIX 3a7a4, ¢ YYETOM ATHX MOJEIbHBIX MpeACTaBICHUI
BBISBJISITh U XapaKTEPH30BaTh CYIIECTBEHHBIE MPHU3HAKA HM3YY4a€MBIX OOBEKTOB —
XUMHYECKHX BEIIECTB UM XUMUYECKUX DPEaKIUH, BBIABIATH 0OIIME 3aKOHOMEPHOCTH,
IIPUYNHHO-CJIEICTBEHHBIE CBA3U U IPOTUBOPEUMS B U3Y4aEeMBbIX ITpOLIECCaX U SIBICHUSIX.

Baszoevie uccreoosamenvckue oeticmeus:



® YMEHHE HCMOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAu€CTBE MHCTPYMEHTA MO3HAHUSA, a
TaKk)Ke B KAa4eCTBE OCHOBHI JUIs (DOPMHPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIHBHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

e npuoOpeTeHre OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U IMPOBEICHUI0 YYCHHUYECKUX
OKCIEPUMEHTOB, YMEHHE HaOmoAaTh 3a XOJOM  IIpolecca, CaMOCTOSITEIIBHO
MIPOTHO3UPOBATH €0 pe3ysbTat, GOpMYyJINPOBATh 0O0OIIEHHUS U BBIBOJIBI 110 Pe3yJIbTaTaM
NPOBEAEHHOTO OIBITA, HCCIEOBAHNUS, COCTABIIATH OTUET O MPOJICIIaHHON paboTe.

Paboma c ungopmayueri:

e yMeHHE BBIOMpATh, AHATU3UPOBATh M HHTEPIPETUPOBATH HHQPOPMAIMIO PA3THUYHBIX
BUJOB U (OpM NPEICTaBICHUS, IOJYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAy4HO-
HOMYJSIpHAsL JINTEpaTypa XUMHUYECKOTO COJCpPXKaHUS, CIIPABOYHBIC IOCOOHS, PECypChl
WuTepHera), KpUTHYECKH  OLEHUBATh  IPOTUBOPEYUBYI0 U  HEJOCTOBEPHYIO
UH(POPMALIHUIO;

® yMEHHE NMPHUMEHATH pa3IMYHbIE METOJIBI M 3alPOCHI IPHU MOUCKE U 0TOOpe MHpOpMaIH
U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJsi BBINOJHEHHS y4EOHBIX U
MO3HABATENBHBIX 3aJad ONpEACNHEHHOTO THIA, NPUOOpPEeTeHHEe OIbiTa B  00JacTu
UCIIONIb30BAaHUsl ~ MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTWUH,  OBJIAJCHUE
KYJIbTYPOH aKTMBHOT'O MCIIOJIb30BAaHUS PA3IMUHBIX MOMCKOBBIX CUCTEM, CAMOCTOSITEIILHO
BbIOMpaTh ONTUMAIBbHYIO (GOpMy MpencTaBiIeHUs HHPOpPMAIMH W WILIIOCTPUPOBATH
pemaemMple 3a/1a4d HECIOKHBIMU CXEMaMH, TUarpaMMaMu, IpyruMu GpopmamMu rpaduku
U UX KOMOMHAIIUSMY;

® yMCHHE HCIOJIb30BaTh M aHATU3WPOBATh B IMpollecce y4eOHOW M HCCIIeN0BATENbCKON
JEeSITeTbHOCTH MH(OPMAIMIO O BIUSHUMA IMPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA M
TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIeH MPUPOIHON CPEIbl.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:
- YMEHHMsI 3a/1aBaTh BOMPOCHI (B X0/ Auajora u (WJIn) IUCKYCCHH) MO CYIIECTBY 00CYXIaeMOii
TeMBI, (POPMYIHPOBATH CBOU MPEIOKEHHUSI OTHOCUTEIHHO BHITIOJIHEHMSI IPEJIOKEHHON 3a/1au;
- YMEHHMS NPE/CTaBIATH MOJyYEHHbIE Pe3yJIbTaThl O3HABATEIBHOM JEATENTbHOCTH B YCTHBIX U
NUCBbMEHHBIX TEKCTaX; JejlaTh IMPE3EHTAlMI0 pe3yJbTaTOB BBIIOJHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);
- YMEHHUs Y4eOHOro COTPYIHHYECTBA CO CBEPCTHHUKAMM B COBMECTHOH MO3HaBAaTENIbHOM U
HCCJIEIOBATEIbCKON N1€ATEIbHOCTH MpPU PELIEHUH BO3HHMKAIOUIMX NpoOJieM Ha OCHOBE yuéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUM, ONpe/ieIeHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).
PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe AeilicTBUS:
- YMEHHE CAaMOCTOATEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBaTh W MNPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M I03HaBaTeJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JIEWCTBUM NpH
BBIMOJIHEHUH 331aHUM C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 11enu,
YMEHHE HCII0JIb30BATh U aHAJIIM3UPOBATh KOHTEKCTHI, IPEAJIaracéMblI€ B YCIOBUH 3alaHUM.
IlpenMeTHbIe pe3ybTAThI

B cocraBe mnpenMETHBIX pe3yAbTATOB MO OCBOCHHUIO 0043aTENbHOTO COJEpIKaHus,
YCTaHOBJIEHHOIO JaHHON (QenepanbHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
0o0y4aromMMHUCsT HAy4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JEHCTBHM, crernupHuecKue s
npeaMeTHOW oOnactu «XUMHS», BUIBl JEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnH, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.




K koniy o6yuenus B 9 kiacce mpeaMeTHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSATUN: XUMUYECKUM DSJIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BEILECTBO, BAJICHTHOCTD,
3JEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHMS, XMUMHUYECKas pEeaklus, XUMUYECKas
CBSI3b, TEIUIOBOW 3((eKT peakiuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, AIIEKTPOIHTHI,
HERJIEKTPOJIUTHL, DJIEKTPOJIUTHUECKas AMCCOIMAIMs, pPEaKIUH HOHHOro oOMeHa,
KaTaJln3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHMbIC pEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUN, OKUCIUTEb, BOCCTAHOBUTEIb, OKHCIICHUE
U BOCCTAaHOBJICHHE, aJUIOTPOIUS, aM(OTEPHOCTh, XMMHUYECKas CBSI3b (KOBAJICHTHAs,
MOHHAsI, METaJUIMYecKas), KpHUcTajlinyeckash pemiérka, KOppo3us METaJUIOB, CILUIABBI,
CKOpPOCTb XMMHYECKOM pEaKLUuH, MpelenbHo jponyctumas KoHueHrtpauus IIJK
BEILECTBA;

WJUTFOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHYECKHUX IOHATHA M NPUMEHSATh 3TU
MOHSITHUS TIPU ONMCAHUH BEIIECTB M UX MPEBPAIICHUI;

UCITIOJIB30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJISI COCTaBJIeHHS (OpPMYN BEIIECTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIUK;

ONpEENATh BAJIEHTHOCTh U CTENEHb OKUCICHUS] XUMUYECKUX 3JIEMEHTOB B COCMHEHUSX
Pa3JIMYHOTO COCTaBa, PUHAJUIEKHOCTD BEIECTB K ONPEAEIEHHOMY KJIACCY COCIMHEHUN
no ¢opMynaM, BUJ XUMHUYECKOH CBA3M (KOBaJICHTHAs, WOHHAs, METaJUIMYecKas) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps]l HOHA 10 XMMHUYECKOH (opMylie, XapakTep Cpeisl
B BOJHBIX PacTBOPAaX HEOPraHUYECKHUX COEIMHEHUM, TUIl KPUCTAJUIMYECKOW PEIIETKU
KOHKPETHOI'O BELIECTBA;

packpsiBaTh cMmbici [lepuoandeckoro 3akona /1. 1. MenneneeBa u 1eMOHCTPUPOBATH €0
MOHMMAaHUE: ONKMCHIBaTh W XapakTepuszoBaTh Tabmuunyto ¢opmy Ilepuoamueckoit
CHUCTEMBbl XHMMMYECKHX OJJIEMEHTOB: pasjinuaTh TOHATHUS «TJlaBHas mnoarpynmna (A-
rpynna)» u «mnobouHas mnoarpynna (b-rpymnma)», wmaneie u  OONbIIME TEPHOJBL,
COOTHOCUTH 0003HAUEHUsI, KOTOPhIE UMEIOTCS B MEPUOINYECKON TabIUIE, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsi sapa,
o0111ee YUCIIO SJEKTPOHOB U paclpe/iesIeHue UX IO JIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0111e 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB 3JIEMEHTOB U UX COCTUHEHUH B Ipeaenax
MaJIbIX NEPUOJ0B U INIaBHBIX MOATPYII C Y4ETOM CTPOCHMSI UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPraHMUYECKHE BEIIECTBa, XUMHUYECKHE
peakiuu (MO0 YHMCIYy M COCTaBY YYACTBYIOIIMX B PEAKIMU BEHIECTB, MO TEMJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENW OKUCIIEHNSI XUMUUECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMHUCHIBATH) OOIIME H ClHenUpUISCKHe XUMHUYECKHE CBOWCTBA
MPOCTBIX U CJIOXKHBIX BELIECTB, MOATBEPKJasi OMHCAHUE MPUMEPAMU MOJIEKYJIAPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

COCTaBJIATh YPaBHEHUS SJIEKTPOJUTHYECKOM HCCOLMAIMUA KHCIIOT, IIEI0YEH U COJIEH,
MOJIHbIE U COKpAIll€HHbIE YpaBHEHUs peaklUUi MOHHOTO OOMEHa, ypaBHEHUS DPEaKIHii,
MOJATBEPXKJAIOLINX  CYLIECTBOBAHME TIE€HETHYECKOW CBSI3M MEXIy BELIECTBAMHU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUil MOCPEeICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca ITUX PEaKIuii;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3INYHBIX YCIIOBHSIX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJF0 XMMHUYECKOT0 3JeMeHTa Mo (GopMylie COeIMHEHHs, MacCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPaBHEHUIO XUMUYECKOM peakiuu;

coOnrofaTh MpaBWiIa TIOJb30BAaHUS XHMMHUYECKOW Tmocylaod u  J1a00paTOpHBIM
o0opyJIOBaHUEM, a TaK)Ke IpaBHUja OOpaIleHHs C BELIECTBAMH B COOTBETCTBHU C



MHCTPYKLHUSAMH 110 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB 10 MOJIYYEHHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aAMMHAKa U YTICKUCIIOTO ra3a);

NPOBOJUTH PEAKIMH, MOATBEP)KIAIOIINE KaueCTBEHHBIH COCTaB Pa3IMYHBIX BELIECTB:
pacrio3HaBaTh ONBITHBIM IYTEM XJIOpUI-, OpomMHI-, HoauA-, KapOoHar-, ocdar-,
CHJIMKAT-, cyib(daT-, TUIAPOKCUI-MOHBI, KATHOHbI aMMOHHMS W HOHBl H3YyYEHHbIX
METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
OPUMEHATh OCHOBHBIC OIEpAaIli MBICIUTENBHON JESITeIbHOCTH — aHAJIW3 M CHUHTE3,
cpaBHeHHe, 00001IeHNe, CUCTEMATU3all1I0, BBISIBICHHE IPUUMHHO-CIIEACTBEHHBIX CBSI3€H
— JUIS U3Y4YEHHs] CBOMCTB BEIIECTB M XWMHYECKHUX PEAKLIMH, €CTECTBEHHO-HAay4YHBIC
METOAbl IO3HAaHUS — HaONIOJEHUE, HW3MEPEHUE, MOJEIUPOBAHUE, HSKCHEPUMEHT
(peaJIbHBIN U MBICJIEHHBIH).



TemMaTnuyeckoe NIIAHNPOBaAHUE

Ne Pasznen/tema KoanuecTBo O6opynoBanue 0P
4acoB, (ucnoJib3yembie
OTBOJMMOE HA pecypchl)
O0CBOCHME TEMbI
Pasznes 1. BemecTBo 1 xummnuyeckue peakunu (17 yacon)
Tema 1.1. Ilosmopenue u yznyodenue 3HaHUil OCHOGHBIX pa3zoenos Kypca 8 Knacca (5 uacos)

1 |[lepuomnueckuii 3akon. [lepromuueckas 1 http://festival.1september
CHCTEMA XUMHYECKUX 21eMeHToB . 1. U/ - ypox u
MenaeneeBa fipeserTatin

2 |3aKOHOMEPHOCTH B M3MECHEHUH CBOWCTB 1 https://edu.skysmart.ru/ -
XUMHAYECKHX DJIEMEHTOB IEPBBIX TpeX MHTCPaKTHBHAA TCTpak

SkySmart
MIEPHOJIOB

3  |[Kimaccudukaiyst 1 HOMEHKIIATypa 1 https://edu.skysmart.ru/ -

HEOPraHMYECKUX BEIIECTB MHTCPAKTNBHAA TETPA/Lb
SkySmart

4  |Buapl XUMHYECKHUX CBA3EH U THUIIBI 1
KPUCTANTHYECKUX PEIETOK

5 |Koumponvnas paboma Nel 1
«Iloemopenue u yenyonenue snanuil
OCHOBHBIX pa30enos Kypca 8 Kiaccay

Tema 1.2. Ocnosensle 3aKk0HOMepHOCMU XUMUYeCcKUX peakyuil (4 yaca)

6 |Kiaccuukarus XHMHYECKHX PEaKIInii 1 http://www.probaege.edu

0 Pa3IMYHBIM [TPU3HAKAM -Tu Iopran Exunbiii
JK3aMCH
7 |[loHsATHE O CKOPOCTH XHUMHYECKOM 1 Ipubop mnst | https://edu.skysmart.ru/ -
peaKHI/H/I HOHHTI/IG O TOMOT'€HHBIX U WTIOCTpan HWHTEpAKTHUBHAA TCTPpAAb
3aBUCHMOCTH SkySmart
reTepOTeHHBIX PEaKIIHsIX.
CKOpPOCTHU
XUMHUYECKON
peakuuu OoT
yCIOBUH

8 |[loHsATHE O XWUMHYECKOM PABHOBECHHU. 1
@DakTophl, BIUAKOIINE Ha CKOPOCThH
XUMHYECKOH peakluu W  TIOJIOKEHUE
XUMHUYECKOTO PABHOBECHSI.

9 |OkucIHUTETHPHO-BOCCTAHOBUTEIIBHBIE 1

peakuuu

Tema 1.3. Dnexkmpoaumuueckan ouccoyuayus. Xumuueckue peaxuyuu 6 pacmeopax (8 uacoes)

10

Teopust dAEKTPOTUTUYECKON
nucconuanuu. VnpHele 1 ciadble
BJIEKTPOIIUTHI

1

Haruuk
TEMIIEPATYPhI
MJIATUHOBBIHN
Haruuk
3JIEKTPONPOBOJIHOC
TH




11 |[Mouuble ypaBHEHUS peakuit 1 Harunk
QJICKTPOIIPOBOJHOC
TH,
J103aTop 00bEMa
KUIKOCTH, 6}0peTKa

12 |XuMmuyeckre CBOMCTBA KHCIOT U 1 http://www.probaege.edu
OCHOBAHMH B CBETE MPEICTABICHUI 00 Tu HOBPI;JL E}I:HHHP“I
ANEKTPOJIUTUICCKOM TUCCOITUAIIH.

13 |XumMmuueckue CBOMCTBA COJIEH B CBETE 1 http://www.probaege.edu
[PEICTABIEHHH 00 3JIEKTPOIUTHYECKOM Tu TlopTan Eunpi
JTUCCOITAITIH, IK3aMCH

14 |IlonsiTue o ruApoNIH3e coien 1 http://www.probaege.edu

.ru [Topran Enunelit
3K3aMCH

15 |O6o06menue u cucTeMaTru3alys 3HaHUI 1

16 |IIpaxmuueckas paboma Nel: "Pewenue 1 http://festival. 1september
9KCNePUMEHMANbHBIX 3a0a4" .ru/ - ypoku u

NIPE3CHTAUN

17 |Kommponvnas paboma Ne 2 no meme: 1

"Dnekmponumuuecxkas Ouccoyuayusi.

Xumuueckue peaxyuu 6 pacmeopax"

Pa3nen 2. HemeTasuibl u uX coeqnHeHus (25 yacoB)

Tema 2.1. Obwan xapakmepucmura xumuueckux ynemenmos VI1A- zpynnot. 'anozenwt (4 uaca)

18 |O6mass  xapakTepuCTUKAa  TaJOrCHOB. 1 https://edu.skysmart.ru/ -
XUMHUECKHE CBOHCTBA Ha MpHUMEpe MHTCpaKTHBHAA TCTpak
x10pa SkySmart

19 |Xnopoomopon.  ConsHas ~ KHCIIOTA, 1 Ammapar Jis
XUMHUYECKHE  CBOWCTBA,  MOIy4YeHHUE, TIpOBEACHIA
HpI/IMeHeHI/Ie XUMHNYCCKUX

mporecco (ATIXP)

20 |Ilpaxmuueckas paboma Ne2: "llonyuenue 1 http://festival.1september

COJIAAHOU KUCTIOMbL, U3ydeHue eé ceolicms" U/ - ypokw u
IPE3EHTALMU

21 |Bbruucnenus 1o YPaBHEHHUSAM 1
XMUMHUYECKHX PEaKIUid, €CIIi OIUH U3
pearcHTOB JiaH B H30BITKE

Tema 2.2. Oowan xapakmepucmuka xumuueckux snemenmos VIA- zpynnot.
Cepa u eé coeounenus (6 uacoe)

22 |O0uas xapakTepucTuka 31eMeHToB VIA- 1
TPYIIIBL.

23 |AnnoTponHble  MOAM(UKANUH  CEPHI. 1 https://edu.skysmart.ru/ -
Haxoxxnenue cepsl u €€ coeqMHEHUN B HHTepaKIT(HBHa” Terpank
npupojie. XMMHUYECKHE CBOIMCTBA CEpBl. SkySmart

24 |CepoBoiopoj, CTpOocHHE, (PU3NYECKUE U 1 Ammapar Jis
XUMHUYECKHUE CBOMCTBA TIPOBCCHNA

XUMHNYCCKUX
peaxuuii (AITXP)

25 |Okcuabl  ceppl.  CepHast  KMCJOTa, 1 Armapar s
¢u3nyUeckne W XUMHUYECKHE CBOMCTBA, TpOBEACHNA

XUMHNYCCKUX
TpUMCHEHMIE peaxuii (AITXP)
26 |XuMuueckue peakiuM, JeXallue B 1 http://www.probaege.edu




OCHOBE  NPOMBIIUICHHOTO  CIl0co0a
HOJTy4YCHUSI CepHOM KHUCIIOTHI.
XVMHYECKOE 3arpsi3HEHHE OKpYyKarolei
Cpe/ibl COCAMHECHUSIMU CepBbI

.ru [opran Enunerit
9K3aMEH

27

Brlunciienne MaccoBOM JIOMW BBIXOJ1a
MPOJYKTa PEaKIuu

Tema 2.3. O6wan xapakmepucmuxa xumuueckux snemenmos VA- epynnot. A3om, ¢pocghop u ux
coeounenus (7 uacoe)

28 |OO0mas xapakTepucTuka 3JeMeHToB VA- 1 https://edu.skysmart.ru/ -

IpymImbsl. A30T, paclipOCTPaHECHHE B HHTepang(H‘;Ha" IeTPaHL
mar

npupoe, GU3nvIecKue U XUMHICCKUE y
CBOMCTBA

29 |AMmMmuak, ero puU3NYECKUE U XUMHYCCKHE 1
CBOMCTBA, MMOJYYCHUE U IIPUMEHCHUE

30 (l[Ipaxmuueckas paboma Ne3: "Ilonyuenue 1 http://festival.1september
amMmuaxa, uzyueHue e2o ceolucms" Ul - ypoxn n

Mpe3CeHTalu

31 |A3oTHas KucioTa, e€ pusnueckue u 1 Harunk murpar- | hitp://www.alhimik.ru/
XUMHUYECKUE CBOWCTBA HOHOB

32 |[Hcnonb30BaHWE HUTPATOB U COJICH 1
aMMOHHUSI B KQUECTBE MUHEPAITbHBIX
ynoOpeHuii. XuMU4ecKoe 3arps3HeHUE
OKpY>Karollen cpelibl COETUHEHUSIMU
azora

33 |Dochop. Oxeun pocopa (V) u 1 https://edu.skysmart.ru/ -
dbocdopnas kucnora, puznyeckue u HHTepang(HBSHa" feTPaﬂb

. mar

XUMHAYECKHE CBOWCTBA, MOJyYCHHE y

34 |Wcnonp3oBanue Gocharor B kauecTBe 1

MUHEPAIbHBIX yI0OpeHuil. 3arps3HeHne
MIPUPOIHOM cpenbl hochaTaMu

Tema 2.4. O6wan xapakmepucmurka xumuu

€CKUuXx jrjiemenmo

ux coeounenus (8 uacoes

¢ IVA- epynnui. Yenepoo, kpemnuii u

35 |Yrnepon, pacpocTpaHeHue B IPUPO/IE, 1 https://edu.skysmart.ru/ -
(bu3MYecKre U XUMUYECKHUE CBOMCTBA MHTCPAKTNBHAA TETPA/Lb
SkySmart
36 |Oxcuapl yriiepoja, ux (GU3NIECKHE U 1
XUMHYECKHE CBOMCTBA. DKOJIOTUYECKUE
po0JIeMBbI, CBSI3aHHBIEC C OKCHIOM
yriepoza (1V)

37 |YroapHas KHCIIOTA U €€ COIu 1 http://www.alhimik.ru/
38 |lIpaxmuueckas paboma Ne4: "[lonyuenue 1 http://festival. 1september
venexkucnoeo eaza. Kauecmeennas U/ - ypoxu u

n Mpe3CHTalNU
peaxkyus Ha KapOOHamM-UoH
39 |[lepBoHauanbHBIC MIOHATHUS 00 1 http://www.alhimik.ru/
OpraHMYECKUX  BEIIeCTBaX Kak O

COETMHEHUSIX yriepojaa



http://www.alhimik.ru/

40 |KpemHWMii 1 €r0 COCTMHEHHUS 1

41 |llpaxmuueckas paboma Ne5: "Pewenue 1 http://festival. 1september
IKCNEPUMEHMANILHBIX  3A0a4 NO  meme Tu/ - ypoku u
«Baocnetiwue HeMemaivl u ux TpescHTaLHH
coeounenus"

42 |Kouwmponvuas paboma Ne 3 no meme: 1
"Baoicnetivuue  Hememanivl u ux
coeounenus'"

Paznen 3. Merauibl U ux coequHerusi (20 yacoB)
Tema 3.1. Obwue ceoiicmea memannoe (4 uaca)

43 |OO6mias XapaKTepUCTHKAa XHWMHYECKHX 1 https://edu.skysmart.ru/ -
3JIEMCHTOB-METAIIOB.  MeTtajuindeckas MHTCPAaKTUBHAS TCTpallb
CBSI3b u MeTaJJInYecKast SkySmart
KpUCTAJTNYECKasi penérka. Ouzndeckue
CBOMCTBA METAJLIIOB.

44 | Xumudeckue CBOMCTBa METAaJIJIOB. 1
DNEeKTPOXUMHUYECKUN PsIi  HaNpsKEHUN
METAJLJIOB.

45 |O6ume crnocoObl MONTYYCHUS] METAILIOB. 1 http://www.alhimik.ru/
CrnaBel. BerauciieHuss mo ypaBHEHHSIM
XUMUYECKUX PEaKIUi, €CIM OIUH U3
pEareHTOB COACPKUT MPUMECH

46 |llonsATHE O KOPPO3UU METAIIOB 1 http://festival. 1september

.ru/ - ypoku u
Hpe3eHTaHI/II/I
Tema 3.2. Baxcueiimue memannnt u ux coeounenus (16 uacos)
47 |[IlemouHbIe METAILIBI 1 https://edu.skysmart.ru/ -
I/IHTepaKTI/IBHaH TeTpa}]b
SkySmart

48 |Oxcuabl ¥ TUAPOKCUIBI HATPUS U Kaus 1

49 |[IlenouHO3EeMENbHBIE METAJUIBL: KATbIIHH 1
W MarHum

50 |Baxkueiimme coe fUHEHUS KaIbIUS 1 Haruuk

DJICKTPOIIPOBOJHOC
TH,
MarHuTHas
MeMrajika, mpuoop
JJIA TTOJTYyUCHUS
ra3oB WJIK anriapar
Kumma

51 |O6o0meHne 1 CUCTEeMaTH3aIMS 3HAHUT 1

52 [JKecTKOCTh BOABI M CIIOCOOEI €€ 1 http://www.alhimik.ru/
yCTpaHEHUS

53 |lIpaxmuueckas paboma Nob: 1 http://festival.1september
«Kecmrocmb 60061 U MemoObl eé U/ - ypoxn u
yempanenus» NpEe3eHTallN

54 |AnroMuHMA 1 https://edu.skysmart.ru/ -

HWHTCPAKTHUBHAA TETPpAAb
SkySmart




55 |AmdorepHbie CBOWCTBA OKCUAA U 1
THJIPOKCH/IA

56 |XKene3o 1 Naruuk nasnenus | https://edu.skysmart.ru/ -

HWHTCpAKTHUBHAA TCTPpAldb
SkySmart

57 |Oxkcuapl, ruapokcuasl u coiu sxenesa (1) 1 JlaTunk nasnenust
u xene3a (1)

58 |O06001IeHrEe U CUCTEMAaTH3aIlUs 3HAHHUHA 1

59 |[Ipaxkmuueckas paboma Ne7: «Peienue 1 http://festival.1september
OKCIIEPUMEHTAIBHBIX 337124 [10 TEME Ul - ypoxu u
«BaxxHemne MeTajbl U UX fIpE3CHTAIIHIH
COCJIMHCHHS»

60 |BbruncieHus o ypaBHEHHUSIM 1 http://www.probaege.edu
XUMUYECKUX PEAKIUi, €CIIH OJUH U3 -ru Hopran Enumbrit
peareHTOB J1aH B U30BITKE WU COACPKHUT saMer
npuMecH. BeIunciieHrne MacCcoBOM 10U
BBIXOJIa MPOJIYKTa PEaKIun

61 |O000IIEeHrEe U cucTEMATH3alNA 3SHAHUN 1

62 |Kommpoavuas paboma Ne 4 no meme: 1
"Baoichetiuiue memaivl u ux
coeounenus"

Pa3znen 4. Xumusi 1 okpy:kawmas cpena (3 uyaca)
Tema 4.1.. Bewjecmea u mamepuainsl 8 ycuznu uenoseka (3 uaca)

63 |BerectBa 1 MaTepualibl B MOBCETHEBHOM 1 http://www.chemnet.ru -
JKM3HH YE€I0BEKa Topran

(hyHIaMEeHTAIILHOTO
XUMHUYECCKOI'O
obpazoBanus Poccun

64 |XuMuueckoe 3arpsisHEHHE OKPYKarouien 1 http://www.chemnet.ru -
cpeibl ITopTan

(yHIaMEHTaIBHOTO
XUMHUYECCKOI'O
obpazoBanus Poccun

65 [Posib XMMHH B PEIIEHHH YKOJIOTHIECKUX 1 http://www.chemnet.ru -
npobem Iopran

($yHIaMEHTATBHOTO
XUMHYECKOI'O
oOpasoBanus Poccun
Pa3ned 5. O000menne 3HaHui 3a Kype xumun 9 kiaacca (3 yaca)
66- |O000meHNe U CHCTEeMaTH3AI|S 3HAHUI 2 http://www.probaege.edu
67 .ru Ilopran Enunerit
J3K3aMEH
68 |HUmoecosas konmponvuas paboma 1




Onucanme MaTepHuaAJbHO-TEXHUYECKOI0 U y'lCﬁHO-METOI[I/I‘leCKOFO odecreueHus
Paboueii nporpaMmmbl
OOopynoBaHue ¥ NPHOOPBI
1. Tab0JHuIbI IOCTOSTHHBIE:
Ilepuonuueckas cucreMa xumudeckux anemeHToB .M. Menzaeneena
PacTBOpMMOCTE KUCIIOT, OCHOBaHMI, COJIEN B BOJE U cpeaa
DNEKTPOXUMHICCKIH PsII HATIPSUKEHIH METAJUIOB
[IpaBuna mo Th npu pabote B XMMHUUECKOM KaOHHETE
Oxpacka HHIUKAaTOPOB B PA3IUUHBIX Cpeaax
2. TaGau1BI IEMOHCTPALMOHHBIE:
AJNTOpUTMBI ONpECTICHUS TUIIA XUMHUECKON CBSI3U B BEILIIECTBE
AmdoTepHbIe CoeTUHEHHS
I'enernueckas cBsI3b KJIACCOB HEOPTaHUYECKUX COEIUHEHUN
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB aTOMOB X3 TIaBHBIX IOATPYIIT
Wonnas cBsa3s/MloHHBIE YpaBHEHUS pEaKITHiA
KagecTBeHHBIE peakiy Ha KATHOHBI U aHHOHEI
Kucnotst
Knaccudukanus XuMudecknx peakui
OKHCIUTENBHO — BOCCTAHOBHUTEJILHBIE PEAKIIH
Oxpacka HHIUKAaTOPOB B PA3JIMUHBIX Cpeaax
Oxkcuisl
OcHOBaHUSA
CBoiicTBa OCHOBHBIX KJIaCCOB HEOPTaHMUYECKUX COCAMHEHHH
Comu
CooTHOLIIEHUE MEXKAY PA3TMYHBIMU THIIAMU XUMU4ecKol cBsi3u/ KoBaneHTHas CBs3b
Cocrasnenne GpopMysI OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCIUHCHNH
CocraBneHne XMMHUUECKUX ypaBHEHUN
CrerneHb OKHCIICHUS
Tunel XUMHUYECKHUX pEaKLUN
XapakrepucTrKa 31eMeHTa 1o ero nosioxkenuro B [ICXD .M. Menaeneena
AMdoTepHbIe THAPOKCHUIIBI
CKOPOCTh XMMHUYECKHUX PeaKIuit
Crpoenune atoma 1 Ilepuoamueckuii 3akoH
XUMHYECKUE CBS3U
Xumudeckas v 3JIeKTpoXuMuieckast Kopposur/ CrocoObl 3aluThl METAUIOB OT KOPPO3UH
3. lemoHcTpannonHbie MaTepuaJsnl/ Koaaexkuun:
W3BecTHsIKH
KameHHBIH yTroib 1 IPOAYKTHI €ro MepepadboTKu
MuHepaJsl ¥ TOpHBIE TOPOAbI (B 3 — X YacTsX):
OcHOBHBIE BUJIbI IPOMBIIIIEHHOTO CBIPBS: 4acTh 1. ChIpbe Il YepHON MeTaurypruu; 4acthb 2. CbIpbe U1l LBETHOM
METaJTypruu
[TouBa u ee cocras
Topd
[lIxana TBepaocTH
AmoMuHUR
Mertanisl
Mertaisl U CIUIaBbL
Pa3znaTouHbIif MaTepHal K KOJUTEKINH « MHUHEpaJ Bl M TOPHBIE TOPOIBD» IS Kypca XUMHUH.
Crexy0 1 U3enus U3 CTeKIa B 2-X 4acTAX
UyryH u cranb
4. MynbTHMEAUUHBIC TIOCOOUS:
BUpTyasbHas mwkona Kupumna u Medonust. Xumust. 8-9 xmacc.
5. XuMun4eckne peakTuBbI:
- NpocThie BellecTBa (ATIOMUHUI METaINIMYECKHH (TPaHyIbl), adIOMUHHA METaJUIMYeCKHH (TOpOIIOK), OpoM
(ammyJml), KeJle30 BOCCTAHOBJICHHOE (ITOPOIIOK), HOJ KPUCTAIUTMYSCKUH, KA METAIUTMUECKUN, KaJbIHit
METATUIECKHUH, TUTHH METAIUTUISCKII, MarHU METaJNTHIECKUH (ITOPOIIOK), MelIb (TIPOBOJIOKA) ,  OIJIOBO
MeTaJUTN9ecKoe, CBUHEI (TPaHyJIbl), cepa dieMeHTapHas, pochop KpacHBIH, IHHK METAJUINIECKHH (TPaHyJIbl), IIHK
(Topo1oK);. — OKCUAbI (aMOMUHUS OKCHA, Oapusi okcun (TIEpOKCHA), BOAOpoaa mepekuch, sxenesa (III) okcwun,
KaIBIIAST OKCHI, MarHus OKCcHi, Mapranma mauokcun, mean (II) oxcunm (rpas.); - ocHoBaHus (ammmuak 25%-it
BOJIHBIH, 6apust THAPOKCHJL, KNS TUAPOKCH, KaJbIUs THAPOKCHUL, HATPUS TUAPOKCH); - COJHU (XIOPHUJIBI:
QIIOMHHUS XJIOPH, aMMOHUSI XJIOPH, Oapust XJIOpHL, xenesa (I1I) xmopua, Kaus XJIOpua, KaabIKs XJIOPU,




autust xjopua, Maraus xinopun, Mmapranna (II) xmopun, menu (II) xmopua, HaTpust xyopup (HOBapeHHas! COJIb),
ceunia (II) xmopun, UMHKA XJIOPHUJ; TaJOTEHUIBI: Kaus Hoaua,Hatpust GTopu; cyibgarhl: ATIOMUHUS CyIbQar,
amMMmoHusi cyibdar, Oapus cynboat, xenesa (II) cymbdar, xamust ruapocyinbdar, Kampuusi cyiabdaT, Maraus
cynbtar, mapranna (II) cymedar, mequ (II) cynbdar, Hatpust cynsdar, Hukens (II) cymbdar, nuHKa cynbdar;
cynb(UTHL: HATPUS CYNbGUT;HUTPATHI: ATIOMUHUS HATPAT, aMMOHHS HUTpPAT, Oapysi HUTPAT, KaJUs HUTPAT, KaJlbLs
HHUTpaT, cepebpa HHUTpAT, CBHUHIA HUTpaT;pocdatel: kamusi (ocdar, kammsa Qocdar omgHO3aMEUICHHBINA, KalHA
(ocharapyzamemeHHbIH, Kanpmus (ocdar omHO3aMEmIeHHBIH, HaTpus (ocdar; KapOOHATHI: Kamus KapOoOHAT,
KaJgusg TUAPOKapOOHAT, KaiubIWs KapOOHAT, Kamblus KapOoHaT (Mmen), marHus KapOonaT, kapOonatmemu (II),
TUTHAPOKCOKAapOOHAT (MajlaxuT), HATpUs KapOOHAT; HATPH THAPOKapOOHAT (IUIEBast COMA); CHIIMKATHI: HATPHHA
KPEeMHEKHCIIBII MeTa 9-BOIHBIN;COeANHEHHSI XpOMa: aMMOHHUH TBYXPOMOBOKHCIBIH, KalWH ABYXPOMOBOKHCIIBIH,
KaJHi XpOMOBOKHUCIBIN;COCTMHEHUSI MapraHIa: KajJuii MapraHI[OBOKUCIIBIN, TTpodee (KeJIe30 CHHEPOANUCTOE, Kaus
pOAaHHI, Kaluil KeJIe30CHHEPOJUCTHIH, KHUCIOTHBIH XPOM TEMHOCHHHM, HATpUs THOCYIb(AT); - KHCIOTHI
(MuHepaJbHBIE): a30THAsI KUCIIOTa, OpTodhochopHast KUCIOTa, CEpHAsl KUCIIOTa COJsSIHAsE KUCIIOTa; - HHANKATOPBI:
Oymara WHAMKaTOpHas JlaKMycoBas HEWTpaibHas, Oymara WHAMKaTopHas yHuBepcaibHas pH 0-12, Oymara
MHIUKaTopHas (eHondTanenHoBas, JIAKMOUJ, METWIOBBIH OpaHXeBblid, (eHondranenH, (GyKCHH OCHOBHOM; -
MaTepHuabl (aKTUBHPOBAHHBIA yroyb, IOMHHHUHI (IIPOBOJIOKA), BaTa, W3BECTh HATPOHHAsS, KalblMs KapOun,
KaJbIysl KapOoHaT (Mpamop), napaduH, MpoOKKH pe3NHOBBIE, QUIBTPHI OyMaXKHbIe, (PUKCAHAIIBL: COJITHAS KUCIIOTa,
KapOOHAT Kayus, IaBesieBasi KUCIIOTA).

7.11pudopbI U YCTAHOBKH /151 XMMHY€CKOT0 3KCIIePHMEHTA (CTalOHapHbIE IPHOOPHI: HarpeBaTemb I KO0

8. JleMOHCTpanMOHHbIe CIENHMATH3UPOBAHHBbIe NPUOOPBLANNAPATHI WM NPHHAUIEKHOCTH IJIS MOHTAKa
ycTaHOBOK (ammapat Kumma, TepMOMETPhI XUMHYECKHUE)

9. JlaGopaTopHbie NPpUOOPHI 1JIs1 yHauxcsl (Becbl yaeOHbIe — HAOOp TUPh HEIOJIHBIN, CIMPTOBKA JTab0paTopHast)
10. HaGopsl mocyabl M MPUHAMJIEKHOCTEH CHeNMaIbHOr0 Ha3HaueHUs (Aepkaresb Al MPOOHUPOK, (IIaKoH-
KalleJIbHUIIA, IITAaTUB I IPOOUPOK, LITATeNb y3Kuil)

11. Tocyma niasi AeMOHCTPALMOHHBIX M Ja0OPAaTOPHBIX ONBITOBHM MPAKTHYECKHMX 3aHATHI: BOPOHKHU
KOHYCO0Opa3HbIe, KOJObI KOHUYECKUE, KOJIObI KPYIJIOAOHHBIE, KOJIOB! INIOCKOIOHHBIC, KOMIUIEKT MEPHOW MOCYbI
(UMNMMHIPBL, MEH3YPKH), CKISTHKH JJIsl XpaHEHHs PacTBOPOB, PEaKTUBOB, IPOOMPKH, CTAaKaHbl XMMHUYECKHE, YaIIKU
KPHCTAJUTU3aLNOHHEIE;

12. TIpuHAAIEKHOCTH JJIs1 ONMBITOB: JIOXKKH, IIMATENH, 32XKMM BHHTOBOH, JIOKKA Ul COKUTAHHS BEILIECTB,
HUXpOMOBasi METIs C Jep)KaTelieM, IIMMIbI THTEIbHBIEC, MaJOYKH CTEKISHHBIE, TPYOKH COCIMHUTEIbHBIE,
MIPUHAIIC)KHOCTH U3 Kepamuku u Qapdopa (CTymKa, TUTENb, Yallla BEIIapUBATEIbHAsI), HA0Op MpoOOK (mpodKa -
KaleJIbHNUIIA, TPOOKa TiIyXasi, MpoOKa co IITareneM), CBeYr napa(uHoBbIE;

13. HaGop npuHAIeKHOCTEH MIs XO3AHCTBEHHOIH [eATEJHLHOCTUH TEXHHKH 0e30MACHOCTH B Ka0uHeTe
XMMHH: JIOCKA ISl CYIIKH J1a00PaTOPHON IOCYIbI, €PIIH AJISI MBIThSI TOCY/IbI, HOXKHUIIBI, IEPUYATKH PE3NHOBBIC.

14. O6opynoBanue nentpa «Touka pocra»: [Tpubop /i WILTIOCTpAIIMKA 3aBUCHMOCTH CKOPOCTH XUMHUUECKON
peakuuu OT YCIOBHiL,J[aTuMK 3JIEKTPONPOBOJHOCTH, MarHUTHAs MeLIajKa, MPUOOp AUl MOJyYeHHs Ta30B WU
anmapar Kwumnma,/latunk HuTpaT-uoHOB, JlaTuuk JaBieHuUs,Anmapar Uil NPOBEJCHUS XUMHYECKHX peakuuil
(AITXP)laT4uK 31eKTPONPOBOJTHOCTH, J103aTOp 00BEMA KUIKOCTH, OropeTKa, [laTuyuk TeMepaTypsl INIaTHHOBBIH.

CnycoK MeTOAMYEeCKUX W YYeOHBIX I0CO0HIi, MCIO0JIb3YEMBIX B 00PA30BaTEeJILHOM Npoliecce
Y4eOHo-MeTOAMYeCKOE OOecnieyeHHe YU1eOHOr0 pouecca
1.Y4eOHble MaTePHAJIBI JJI51 YI€HHKA.
2.YueOnuk Xummus. 8 xiacc.uia obmeodpazoBaTenbHbIx opranmanuid / O. C. T'abpuensn, U.I'. Octpoymos, C. A.
CnaakoB — M. : Ilpocsemenue, 2020.
2.MeToanyeckne MaTepHaIbI LISl YYUTES
1.KoHTpOosIbHBIE U TPOBEPOYHBIE PabOTHI 10 XUMHU
2.Pabouas Terpaap k yuebHuky «Xumus. 9 xiace » [abpuensna knacc. O.C.
3.Tetpanp st 1abOpaTOPHBIX OIMBITOB W mpakTudeckux pabor. 9 kmace/ O. C. I'abpuensH, 1.B.AxkceHora,
N.T".OctpoymoB
4 TlpumepHas paboyasi mporpaMmMa OCHOBHOTO 0OIIETO 00pa30BaHUs MO XUMUH (M1 8—9 Ki1accoB 0Opa3oBaTeIbHBIX
opraHu3zanmii), Mockga, 2021
3.1HOP nullntepHer pecypchl:
http://www.fipi.ru [Mopran ®UIHN — OenepanbHblii HHCTUTYT MEAArOTMYECKUX U3MEPEHUIT
http://www.probaege.edu.ru IMopran Enunbii sx3amen
http://www.uroki.net — pa3paboTku ypOKOB, CLICHApHH, KOHCIIEKTHI, IOYPOYHOE [IAHUPOBAHHUE;
http://festival.1september.ru/ - ypoku u mpe3eHTaInm;
http://infourok.org/ — pa3spaGoTku ypoKoB, MPe3CHTAITHH.
https://edu.skysmart.ru/- uartepakTuBHas Tetpaab SkySmart
http://www.alhimik.ru/ - AIXAMHK OJWH W3 JIy4IIMX CAaWTOB PYCCKOS3BIYHOTO XMMHYeCKoro WHTepHeTa
OPHEHTHPOBAHHBIN Ha YUUTENS U YUCHHKA, IPEIOAaBaTeNs U CTYACHTa
http://www.chemnet.ru - TTopran ¢hyHIaMEHTATFHOIO XUMUYIECKOTO 00pa3oBanust Poccrn

http://him-school.ru - Bupryansaas Xumudeckas [1Ikosa
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JIucT nomoJiHeHui 1 M3MEeHEeHu

Jara Conep:xanue PexBU3HUTHI IMognucek
BHECEHUS JOKYMEHTAa JIUIA
H3MeHeHuit (mata u Ne BHeCIIEro
npukasa) 3anmuchb

[IOKYMEHT NMOAMUCAH 3MIEKTPOHHOW NMOAMMUCHIO

MYHUUUNAJIbHOE BIOKETHOE OBLLEOBEPA3OBATEJIbHOE 26.09.23 15:07 (MSK) Ceptudukat 0B9A74C9712C142DD1E60592467882A4
YYPEXXAEHME "BPOIKOBCKASI CPE[1HAIS1 OBLLLEOBPA30BATEJIbHAS

LUKOJIA UMEHW FrEPOS1 COBETCKOIO COHO3A BOPMCA UBAHOBUYA

KOHEBA", MNMonoea Onbra BnaagnmMmposHa, AvpexkTop




